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 the invention can be carried out completely to
the best advantage is an upright filter A, sub-
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SPECIFIGATION formi:ig part of '_ Letters Patent Nb. 461,303, dated October 13, '1891.
- Application filed November 22, 1889. LSerial No. 331,241, (No model.

To all whom it may concern.:
- Be it known that I LEwWIs P. AWDREWS of

St. Louis, Missouri, have made a new and use- ;
ful Improvement in Filters, of which the fol-
lowing is a full, clear and exact description.

By means of the improvements under con-

sideration the water to be filtered is caused

to flow through the filter - bed very evenly

throughout the height and breadth thereof.
Another feature is the means whereby thein-
tegrity of the filter-bed is maintained. An

additional feature is the means whereby the
filter-bed materialisintroduced intoand with-

drawn from the filter and the constitution of
the filter-bed thereby more or less readily
changed orrenewed. "T'heprovision whereby

the watel in a measure issettled before being
passed through the filter-bed, as well as cer-
tain struetural features, is included in the

improved construction, all substantially as 1s

hereinafterset forth and claimed, aided by the
annexed drawings, making part ot this speci-

fication, in which—
I‘wme 1 is a vertical section of the im-

proved ilter on the line 1 1 of Fig. 2, which
in turn 18 a vertical section on the 11119 2 2,

Fln' 13 Fig. 3, a horizontal section ontheline
3 Flb 1; and IFig. 4, a plan of the filter.
The Same 1etters of reference denote the
same parts.

The most desirable construction whereby

stantially as shown. The filter-bed B extends

upward and downward in an upright closed

cylinder C and divides the interior of thecyl-

~inder into two comp&rtments D and HE. The

water to be filtered is delivered into the com-

. partment D, whence it flows through the fil-

40
- be withdrawn to any desired poml

45

50

ter-bed mto the compartment E, thence to

The filter-bed is composed of any suitable
material, and it is confined in its position, so
that the unﬁltered water can flow into it and
the filtered water flow out of it substantially
throughout its height and breadth. Thisis
aecomphshed pleferably, by inclosing the

“material between sheets b b’ of perfor ated ma-

‘terial and supporting thesheets by horizontal
bars b°, spaced apmt say, from four to twelve

upright stays-6° braced by horizontal bars
bt, extending from the shell ¢ of the eylinder.
The bars 6* at the ends thereof are let into
upright angle-irons 6°, which are fastened to
the shell ¢. The water flows between the
the bars b? to and from the filter-bed. |

To effect the even delivery .of the water to
the filter-bed the water is delivered into the
compartment D by means of thepipelf. This
| pipe leads into the compartment D, prefer-
ably from above the cylinder C, as Shown and
extends nearly, if not quite, throughout the
height of the filter-bed. In the present in-
stance the pipe If terminates, as shown, ashort
distance above the bottom of the compart-
| ment, and it is closed by a removable cap 7

The pipe F 1s of suitable cross-sectional area

| side which is toward the ﬁlter—oed the pipe
is perforated throughout its height, substan-

I inches, and.s_upporting the__bars In turn by

bR

6 -

to suit the capacity of the fiiter, and in its

| tially, to provide for delivering the watel into

the compartment D. The perforatwn in the
pipe Fis preferably inthe form of anarrow slit

cross-sectionalareaofthepipe. Bythis means

| f’. The area of the slit is about equal to the

the water is delivered into the compartment

substantially throughout the height of the fil-
ter-bed. .
T'o promote the later al flow of the waler, so

| G is arranged a short distance in front of the
slit f’—that is, in the direction of the filter-
bed, substantially as shown. The bar is sus-
tained in that position by means of suitable

tending these clamps from the shell of the
cylinder, as at ¢/, they may also be made to
steady the pipe F in its position. The cur-

counters the bar G, which acts to divide the
| current and to deﬂect its two parts toward
the filter-bed, but respectively toward the
right and left hand portions thereof, and

the width as well as the height of the filter-
bed. ThecompartmentD becomeb filled with

water as soon as the operation of the filter is
| under way, and whﬂe that portion of the

clamps g, attached to the pipe F, and by ex-

rent of water issuing from the pipe-slit en-

80'

‘that it shall be spread over the width as well
as the height of the filter-bed, an upright bar

Qo

95 -

thereby practically to urgethe currentagainst

100
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water which 1is between the pipe F and the | but the ﬁlter—bed to be replem%hﬂd throwrh

filter-bed is agitated by reason of the de--

seribed current the remaining portion of the
water 18 (uieter, thereby providing- Oppor-
tunity for a portion of the impurities of the
water to settle backward and downward into
the lower portion of the compartment D,

- whence they can be withdrawn by opening a

20

valve H and draining the compartment
through the outlet-pipe I

- The filtered water
fills the compartment I, and instead of with-

“drawing the water therefrom through any sin-

gle outlet, and thereby influencing the water-

filter-bed in the direction of such single out-

the ﬁlter—bed throughout its height, and thus

 This fecvture of the 1mpr0vement 18 ecarried

30

- J7 to any desired point.

35
40

| 45

50
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out, preferably, by means of the verticalpipe |

J, of suitable eapacity and perforated at many

as shown, and extending from near the bot-
tom -of the compalﬁtment E npward through

the compartment to above the same, where it

connects with any dISGh:ZLI n*e pipe or pipes J’
J’ controlled by valves 4’ 4. The water flows

into the pipe J through the perfma,tmns 7 9,
and thence is delivered through the plpes J’

the pipe J.
Thecompartment E, ina manner analogous
to that of the compartment D, serves also as

a settling-chamber, and its sedlment , by open-
ing the Valve ¢ 1in the pipe €', can be with-

drawn through the outlet €? and discharged
to any desnable point—say into the pipe I

Amnother leading feature of the improve-
ment is the pr-ov-irsiou whereby cracks, fis-
sures, or other undesirable openings across
the filter-bed, especially at the upper end
thereof, are p1evented Krepresents amaga-

zine arranged above and opening into the

filter-bed and capable of containing any suit-
able quantity of the filter-bed m aterial L.
In the event the material already compos-

do more or less, a vacancy occurs at the up-
per end of the filter-bed, through which the
unfiltered water can pass direc'tly into the

compartment I without being filtered. This

difficulty i1s avoided by the means deseribed.
The surplus filter-bed inaterial in the maga-

zine K drops therefrom through the opening
-k into the filter-bed as fast as the material

60

- and in the top may be a hand-hole %2

originally therein settles, and the complete-
ness of the filter-bed 1s thereby maintained
free from openings or crevices through W’hieh
the unfiltered water can escape.

The magazine K has a removable top %’,

ThIS

'Ienables not only the magazme to be ﬁlled

The braees 7* stay

13

ing the filter-bed settles, which it is likely to

the magazine.

The material I, can be withdrawn flom its
position in the filter-bed at the lower end
thereof through one or more outlets M M. By

/0

means of a suitable implement introduced

through these openings the material can be
drawn out, and to prevent trouble from the
material (h opplng too freely outward from
the filter when the outlets M are opened up-
wardly-inclined chutes m are employed.
These chutesareextended sufficiently to bring

_ | the outer end thereof beyond the angle at
current from the point at which it enters the

which the filter material rests when allowed

| to drop downward and outward through the
let, it is withdrawn from the compartment | openings M. The chutes are closed bymeans
‘through many outlets distributed throughout | of suitable covers m’. N N represent bars
the hewht of the compartment E, thereby?

| mﬂuenelnﬂ* the water-current evenly through

used to sustain in a measure the prinecipal
portion of the material I, so that it shall de-

| seend more gradually to the lower end of the
utilizing the fall hewht of the ﬁltel bed. .

filter-bed. O ‘O are man—hole&
I ¢laim—

1. In & filter, the oombmatwn W 1th the ver-

{ tical cylmdmca’l casing, of the vertical filter-
pemtf: 74 throughoutits height, substantially

bed dividing said casing into a supply-com-
partment and a receiving-compartment D E,

/5

20

90

respectively, the vertical split supp]y—plpe '

descending to a point near the bottom of the
-eompartment D, and the vertical perforated
collecting-pipée deseending to mear the bot-

tom of the compartment E substa,ltmlly as

specified.

2. In a filter, the combmatmn with the
casing and the vertical ﬁlter—bed inserted

- therem and forming the supply-compartment

05

100

D, of the vertlcal supply-pipe descending -

into said compartment to mnear the bottom
thereof and provided with a wvertical dis-
charge-slit having an areaabout egual to the

transverse area of the supply-pipe, so that

the latter will in operation discharge from

the entire length of its slit, substantlally as
Speclﬁed

3. In a filter,
casing and the vertlcal filter-bed formmﬂ' the
compmtments D K therein, of the vertwal

supply-pipe descending into the compart-
ment D to near the bottom thereof and hav-
ing a vertical discharge-slit facmo' the filter,
.r_-md the vertical deﬂectom od sta,ndmn' from

-and opposite to said slit and dl?ldlnﬂ‘ the
discharge of water therefrom,

SO that the.

05

the eombmatlon with the

S

115

water may be-distributed equally and eveulbl *

over the filter, substantially as specified.

4. The eombmatwn in a filter, of the up-
rln'ht filter-bed, the UDI’I“‘ht compartment D,

and the ulawa,rd-extended pipe I', having the.

slit ', substantially as and for the purposes
set forth. |

5. The combmatwn in a ﬁltel of the com-
partment D, the filter- bed B, the slotted pipe

F, and the bz-u G, allanﬂ*ed 1n. front -of the
slit in the pipe F to produee a lateral ﬂow of

water, substantially as deseribed.
G. The combination, in a filter, of the eom-

120

125

130
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partment D, having in it the slitted pipe ¥, | Witness my hand this 13th day of Novem-
means, as described, to deflect the water pass- | ber, 1339. . | ) | .
ing through the slit, the compartment K, |

having in it the perforated pipe J, and cen- | ' | LEWIS’ P ANDRE“VS'
5 trally between said compartments the filter B, Witnesses: | | *
all substantially as and for the purposes set | - C. D. MoODY,

forth. =~ | € C Locaw.
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